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MECHANICAL SUPPORT AND ELECTRICAL CONNECTOR 
FOR A GAS DISCHARGE LAMP 

1. Field of the Invention 

The present invention relates to a single or twin arc tube 
discharge lanp such as, for exanple, a high pressure sodium 
discharge lanp including an arc tube support member which provides 
a secure mechanical and electrical connection in the form of an 
interference fit between the mechanical support member and the 
conductive portion of the arc tube(s). 
2. Description of the Prior Art 

The present invention will be described herein in the 
context of a gas discharge lanp having two arc tubes sealed within 
an outer envelope. However, the scope of the present invention is 
not limited to such lamps but also covers gas discharge lamps 
having one or more arc tubes sealed within an outer envelope. In 
other words, the present invention relates to an arc tube support 
member which can be altered within the teachings of the present 
invention for use with one or more arc tubes, depending upon the 
nature of the lanp. 

Ihe use of a gas discharge lanp having a single arc tube 
is well known in the art. One significant disadvantage of the 
single arc tube-type gas discharge lanp is that if power to the 
lanp is momentarily interrupted, the lamp discliarge will be 
extinguished, and it will not be re-initiated until the lanp cools 
off and the pressure therein is reduced. After the discharge tube 
is re-ignited, the lanp most warm-up again before the full lanp 
output can be achieved. Over the past several years efforts J^iave 
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been made to overccxne these problems by providing a gas discharge 
lamp having two arc tubes. Qie example has been the introduction 
of twin tube high pressure sodium lamps, me inclusion of the 
second arc tube provides almost instantaneous restart after a power 
outage with a significant fraction of design light output 
generated. Early applications of twin arc tube high pressure 
sodium lamps were for standby lighting in industrial, comercial 
and other interior public spaces, tore recent applications have 
included roadway and other outdoor lighting uses. m each 
instance, an important consideration has been the increased 
reliability of the lamp resulting frcm the partially redundant 
features of the standby arc ti.be. initial use in various indoor 
applications subjected the twin arc tube lamps to a relatively 
permissive environment. However, the use of such lamps in outdoor 
applications has exposed the twin arc tube lamps to much more 
stringent electro-mechanical requirenents. One of the problems 
encountered is that it has been difficult to maintain the arc tubes 
parallel to and uniformly separated from each other. When 
considering long term lamp performance, it is preferable to mount 
the paired arc tubes orthogonal to the plane of the support frame, 
and in such constructions it has also been difficult heretofore to 
maintain the perpendicularity of the arc tubes. Another problem 
that has been encountered is that it has been difficult to maintain 
the support assenbly in the major axis of the lamp and parallel 
thereto. 
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Ti^e foregoing problems relate to the orientation of the 
arc tubes. Another problen has resulted f ran the use of a welded 
refractory wire rretal member as a structural element in the lamp. 
For exanple, in U.S. Patent No. 4,689,518 to KLng, which issued on 
August 25, 1987, twin tubes are supported by a wire frame formed of 
several pieces and welded together to support the discharge tubes 
centrally within the outer envelope by means of a spring clip whi ch 
is welded atop the support frame and engages a dimple formed in the 
top of the envelope. 

Another embodiment is disclosed in U.S. Patent No. 
4,287,454 to Feuersanger et al, which issued on September 1, 1981, 
and is assigned to the same assignee as this invention. In this 
patent, a twin tube lamp is shown. Upon initial application of 
power to the parallel -connected arc tubes, one will start and 
operate normally, while the second tube will remain unlighted, 
ready for an immediate restart in the event of an interruption in 
the pcwer supply. Hie twin lanps are supported within the outer 
glass envelope by a support frame to which electrode centering rods 
are spot welded near the dame of the outer envelope to provide 
nechanical support. Electrical connection is made by welding a 
lead to the support frame and to the electrode. 

A more recent design errploys a formed niobium wire which 
is looped around the seaJ ing/electrical inlead assembly of each arc 
tube at the dome end of the lamp. The looped lead is welded to 
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each arc tube assembly and to the support fraire. 

In U.S. patent No. 4,401,913 to Koza et al., which issued 
on August 30, 1983, to the same assignee as the present invention, 
the arc tube centering problem is addressed with a spring-like 
upper support manber held in place by a dinple forrred in the top of 
the outer glass envelope. This particular design is not applicable 
to a twin tube lanp. In addition, as in the foregoing prior art 
structures the electrical leads are welded. 

In U.S. Patent Md. 3,094,640 to Gustin, which issued on 
June 18, 1963, a stanped sheet metal frame is used in place of the 
prior art welded wire frame, minimizing the number of welds 
needed. However, this particular design mounts an arc discharge 
tube at its pinched-end seal and still requires welding of the lead- 
in wires. 

The ccnplexity and unreliability of the welded wire 
support frame are detailed in U.S. Patent No. 2,951,959 to Fraser 
et al., which issued on Septonber 6, 1960. The irrprovement offered 
in this patent is a sheet metal frame similar to that described in 
the '640 patent to Gustin wherein the arc tube seals are supported. 
However, as in the previous patents discussed the lead-ins are 
welded. 

U.S. Patent Ito. 3,250,934 to Peterson, which issued on Kay 
10, 1966, relates to another attaint to anc)>or the ends of an arc 
tube per se, this time by means of sheet metal plates. However, as 
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in other prior art, the lead-ins are welded to the standard wire 
frame. 

A similar combination of sheet metal arc tube supports and 
a ccnplex wire frame with the lead-in wires welded thereto is 
disclosed in U.S. Patent Nd. 2,749,462 to Kenty et al. # which 
issued on June 5, 1956, ar*3 U.S. Patent No. 2,671,183 to St. Louis 
et al. , which issued on torch 2, 1954. It is readily obvious frcm 
these des i gns that ccnplexi ty has not been reduced nor )\as 
reliability been improved over the basic welded wire frame. 

Similarly in U.S. Patent No. 2,677,068 to Martt, which 
issued on April 27, 1954, sheet metal supports are provided for 
the pinch-sealed erris of an arc tube, but the lead-ins are welded 
to the wires which constitute the renainder of the support frame. 

U.S. Patent No. 3,623,134 to Werner et al. , which issued 
on November 23, 1971, describes an anbodiment wherein a spring clip 
is welded to a support frame arri to an arc tube lead-in. In an 
alternative embodiment , a pin or rod extends fran the upper end 
enclosure of an arc tube arx3 extends through an aperture in a rigid 
bar which is welded to upstanding legs of a frame, the pin or rod 
being slidably received in the aperture to permit axial expansion 
of the arc tube during use. In this embodiment, electrical 
connection between the arc tube and frame is by means of a flexible 
electrically corkductive strap which is welded to the pin and to the 
support frame. 

Each of the foregoing structures is subject to failure at 
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tJie welded areas when exposed to si lock and vibration conditions , 
particularly those lamps associated with outdoor use. In addition, 
the problems discussed above regarding the proper arc tube arri 
support assembly orientation, especially in twin arc tube lanpe, 
continues to be a concern. Bie present invention addresses all 
of the various problems set forth above, overcoming the 
deficiencies of the prior art and providing an arc tube support 
means which functions equally well for both single and twin arc 
tube lamps. 

SLfrM^RY OF THE INVENTION 
This invention achieves these arri other results by 
providing a gas discliarge lanp, ccnprising a base aivl a sealed 
outer envelope connected to the base. A pair of lead-in conductors 
extend f ran the base into the sealed envelope. At least one arc 
tube is disposed within the sealed outer envelope. Each arc tube 
has a first lead electrically connected to one lead-in conductor 
and a second lead. A support frame extends into the sealed outer 
envelope and includes a first segment electrically connected to 
another lead- in conductor and an oppos i te secord segment . 
Connecting means is connected to each second lead for effecting a 
weldless electrical and mechanical interference fit between each 
second lead and the connecting means arrf for preventing axial an3 
radial movement of each second lead relative to the connecting 
means. T*ie connecting maans is also electrically and mechanically 
connected to the opposite second segment of the support frame. 
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BRIEF DESCR1FTICN OF THE DRAWINGS 
Figure 1 is a partial cross-sectional view of a gas 
f discliarge lanp of the present invention; 

Figure 2 is a perspective view of a connecting means used 
in the gas discharge lanp of Figure 1; 

Figure 3 is a plan view of a portion of the connecting 

means of Figure 2; 

Figure 4 is a plan view of an alternative connecting means 
of the present invention; 

Figure 5a is a plan view of yet another alternative 
connecting means of the present invention; 

Figure 5b is an elevational view of the embodiment of 
Figure 5a; and 

Figure 6 is a plan view of another alternative connecting 
means of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Ifre embodiirents of this invention which are illustrated in 
the drawings are particularly suited for achieving the objects of 
this invention. Figure 1 depicts a gas discharge lanp 2 such as a 
high pressure discharge lamp. An exairple of such a lanp is a high 
pressure sodium lanp. Other examples include, without limitation, 
high pressure mercury vapor and metal halide lanps. In the 
preferred ertoodiment tuo or more arc tubes are provided in a known 
manner as disclosed, for exanple, in the '454 patent discussed 
herein. However, the present invention is equally applicable to 
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single arc tube discharge lanps as discussed, for exanple, in the 
'134 and '913 patents discussed herein. 

The twin arc tube high pressure sodium discharge lanp 2 
depicted in Figure 1 includes a base 4 and a sealed outer envelope 
6 connected thereto in the conventional manner. Tne outer envelope 
6 is evacuated in the case of high pressure sodium discharge lanps 
and is made of a light transmitting substance. A conventional two 
conductor screw-type base 4 is operative to receive power from an 
external source (not shown) and to couple power through a lamp stem 
8 by means of a pair of lead-in conductors 10 and 12 which extend 
from the base, through the stem and into the sealed envelope in a 
conventional manner. 

In such a lamp at least one arc tube is disposed within 
the sealed outer envelope 6. In the embodiment depicted in Figure 
1, two arc tubes 14 and 16 are disposed within the sealed outer 
envelope 6. Arc tubes 14 and 16 are supported in the envelope 6 by 
a U-shaped lower support frame 20 and an upper support frame 22. 
Each support frame is made of a conductive material and is 
operative not only to support the discharge tubes 14 and 16, but 
also to conduct power from the base 4 to the discharge tubes. 
Discharge tubes 14 and 16 are arranged side-by-side and parallel to 
each other and parallel to a lamp axis 24. 

Tne high pressure sodium discJiarge arc tubes 14 and 16 
typically include cylindrical tubes comnonly made of ceramic light- 
transmitting material such as aluminum or yttria and nave 
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electrodes sealed in opposite ends by known methods. The discharge 
tubes 14 and 16 have a fill material including an amalgam of sodium 
and mercury and an inert gas in the case of high pressure sodium 
lanps. Each arc tube 14 and 16 has a respective first lead 26 and 
a respective second lead 28. Each first lead 26 is electrically 
connected to lead-in conductor 12. For exanple, in the embodiment 
of Figure 1, the lower support frame 20 is welded to a support base 
30 which is welded at two points to the lead-in conductor 12. A 
respective niobium wire 32 is welded to each electrode 26 ard to 
the lower support frame 20 as depicted in Figure 1. Respective 
legs of the lower support frame 20 extend into a hollow end portion 
of each lead-in conductor 26, to allow for expansion of the arc 
tube when in use, in a conventional rranner. Getters 34 {only one 
is shown) are spot welded to the upper support frame 22 in a known 
manner. 

Hie upper support frame 22 extends into the sealed outer 
envelope 6 and includes a first or lower segment which is adjacent 
stem 8 and is electrically connected to lead-in conductor 10 by 
welding, and an opposite second or upper segment which is adjacent 
the done 36 of the outer envelope 6. Although other known means 
can be provided for supporting the lower support frame 20 and the 
upper support frame 22 within the envelope 6, in tJ>e anl-odiment of 
Figure 1 the frames 20 and 22 are electrically connected to and 
mechanically supported by lead-in conductors 10 and 12 as described 
above. 
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In the preferred embodiment depicted in Figure 1, the 
upper segment of the upper support frame 22 inclines two opposing 
components 38 and 40 which are electrically and mechanically 
connected together by means of a conventional done support 42. In 
referring to Figure 1, typically the done support is welded to the 
upper ends of the opposing components 38 and 40, arri the carponents 
are parallel to each other. 

That which has been described thus far is typical of a 
conventional twin are tube-type high pressure sodium lanp. The 
present invention provides a novel arri improved connecting means 
for mechanically and electrically connecting upper arc tube leads 
to an upper support frame. For example, the present invention is 
useful in electrically and median ically connecting the upper leads 
28 to the upper support frame 22, It nust be eifiiasized, however, 
that the new and inproved connecting means is equally applicable to 
single tube lamps. In either case, as described in rrare detail 
herein, such a connecting means is provided which incorporates a 
formed piece of refractory metal or steel or stainless steel which 
includes one aperture therethrough for each electrode lead, each 
aperture being in the general form of a threadless nut configured 
to provide an interference fit with the typical lead such as, for 
exanple, the typical niobium sealing assesnbly at the erri of an arc 
tube to provide a reliable and long lasting non-welded electrical 
connection as well as an improved mechanical arc tube support 
structure forrred to provide substantial strength in 
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all axes. In those instances where nultiple tubes are provided, 
the connecting means of the present invention provides improved 
control of arc tube to arc tube spacing within the outer envelope, 
improved radial positioning of the arc tubes relative to the plane 
of the support frame, and inproved ability to withstand shock loads 
and vibration. 

Regarding the embodiment depicted in Figure 1, the gas 
disc) large lanp 2 includes connecting means 44 connected to each 
lead 28 for effecting a weldless electrical ard mechanical 
interference fit between each lead 28 and the connecting means ard 
for preventing axial and radial movement of each lead 28 relative 
to the connecting means, the connecting means also being 
electrically and mechanically connected to the upper segment of the 
upper support frame 22. 

In the preferred embodiment of Figures 1 to 3, the 
connecting means 44 comprises a planar surface 46 having a separate 
aperture 48 extending therethrough for each lead 28. As depicted 
in F i gur es 1 to 3 , each 1 ead 2 8 extends through a respect i ve 
separate aperture 48. Each aperture 48 is dimensioned for effecting 
an interference fit to provide a weldless electrical and mechanical 
comection between each lead 28 and the connecting means 44 and to 
prevent axial and radial movement between each lead and the 
connecting means. Hie type of interference fit contemplated herein 
is similar to what is known as a threadless nut. Such a nut 
comprises an aperture having opposing surfaces dimensioned such 
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that a rod inserted into the aperture initially meets resistance to 
insertion. Upon applying an axial force, the rod causes the 
opposing surfaces to spread apart sufficiently that the rod can be 
inserted through the aperture. However, the resistance of the 
opposing surfaces is such as to cause the opposing surfaces to bear 
against the rod with sufficient force to hold it in place relative 
to the nut once the rod has been inserted through the aperture. 
Essentially, an interference fit is provided between the rod and 
nut. The present invention relates to a similar fit between the 
arc tube lead 28 and aperture 48. Such a connection has been 
discovered to be satisfactory in not only providing a structural 
connection between arc tube electrodes and a correspond ing 
connecting means but also in providing an improved and novel 
weldless electrical connection therebetween. 

In the preferred embodiment, each aperture 48 comprises at 
least two opposing surfaces facing an axis 50 of each separate 
aperture 48. Hie distance between the opposing surfaces is 
selected to effect an interference fit between the leads 28 and the 
connecting means 44. In the embodiment of Figures l to 3, each 
separate aperture 48 comprises two pairs of opposing surfaces. In 
particular, aperture 48 includes a first pair formed by opposing 
surfaces 52 and 54 and a second pair formed by opposing surfaces 56 
and 58. The distance between all adjacait opposing surfaces is 
equal. In the embodiment depicted in Figures 1 and 2, there is a 
space 60 between each adjacent surface, and each space 60 is equal 
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to all other spares 60. Each space 60 is formed by opposing 
parallel segments 62 and 64 and a full radiiised segment 66. 

The connecting means depicted in the drawings include at 
least one leg which extends between the planar surface 46 and the 
upper end of the upper support frame 22 as viewed in Figure 1 to 
electrically and mechanically connect planar surface 46 to the 
upper support frame. In the preferred embodiment , a first leg 68 
extends f rem one edge 70 of the planar surface 48 to an opposing 
cenponent 38 of the upper support frame 22 , and a second leg 72 
extends fran an opposite edge 74 of the planar surface 48 to an 
opposing component 40 of the upper support frame 22. The legs 68 
and 72 are each disposed at an angle of about 90° relative to the 
planar surface as indicated at 76 with respect to leg 72. 
Preferably, legs 68 and 72 are integral with planar surface 46 and 
are formed in a conventional stamping and pressing operation. The 
legs 68 and 72 are welded to the caTponents 38 and 40, 
respectively. 

In the embodiment of Figures 1 to 3, the planar surface is 
in the shape of a parallelogram having two pairs of opposing 
corners. The leg 68 extends f ran one corner 78 and the leg 72 
exterds f ran an opposing corner 80. In a like manner, an aperture 
48 is disposed in another corner 82 and another aperture 48 is 
disposed in an opposite comer 84, as depicted in Figure 2. 

In the embodiment of Figures 1 to 3, each lead 28 extends 
through a respective, aperture 48. Opposing surfaces 52, 54, 56 and 
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58 of each aperture bear against a respective lead 28 for effecting 
a weldless electrical and mechanical interfererce fit between lead 
28 and such opposing surfaces. In the preferred embodiment, the 
distance between opposing surfaces 52 and 54, ard between opposing 
surface 56 and 58, will be slightly greater than the diameter of 
the lead 28. By dimensioning each aperture in this manner, when a 
lead is inserted therethrough the opposing surfaces will be forced 
slightly out of the plane of the planar surface 46, the resilience 
of the planar surface thereby causing such opposing surfaces to 
effect an interference fit similar to that of a threadless nut. 

Figures 4 to 6 depict other aperture configurations, 
without limitation, useful in providing the interfererce fit of the 
present invention. For example, Figure 4 depicts a planar surface 
86 having an aperture 88 through which a lead 28 can be caused to 
extend to effect the desired interference fit. In Figure 4, a 
plurality of slits 90 extend through the planar surface 86 adjacent 
to the aperture 88, the slits being oriented radially relative to a 
center 92 of the aperture. 

Figures 5a and 5b depict a variation of the embodiment of 
Figure 4 in that the aperture 92' is merely pierced through the 
planar surface 86 7 and the radial slits 90' irerge as points at the 
pierced aperture 92'. Figure 5a depicts the structure without a 
lead extending therethrough an3 Figure 5b depicts the structure 
with a lead 28 extending therethrough. As will be the case with 
respect to the other embodiments discussed herein, the opposing 
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sur faces , formed in this ortodiment by such points, extend out of 
the plane of the planar surface as depicted in Figure 5b to effect 
the desired interference fit. 

In the aTtodiment of Figure 6, a planar surface 94 is 
provided having a aperture 96 extending therethrough. In this 
embodiment a plurality of slits 98 extend through the planar 
surface, the slits 98 being adjacent the aperture and oriented 
tangential relative to the aperture. 

It will be apparent to those skilled in the art that there 
are many other aperture configurations other than those depicted in 
Figures 2 to 6 which will provide an interference fit between a 
lead such as lead 28 and a connecting means such as the planar 
surface 48, and the present invention is therefore not limited to 
the configuration described and depicted herein. What is required, 
however, is that the connecting means be dimensioned and configured 
as described herein to provide and interference fit such as, for 
exanple, the type provided by a thread less nut. In essence, the 
interference fit nrist effect a weldless electrical and mechanical 
connection between the arc tube lead and the connecting means and 
prevent axial and radial movement of the lead relative to the 
connecting means which would adversely affect the usefulness of a 
lamp containing such an arc tube. 
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The embodiments which have been described herein are but 
some of several which utilize this invention and are set forth here 
by way of illustration tut not of limitation. It is apparent that 
many other anbodunents which will be readily apparent to those 
skilled in the art may be made without departing materially from 
the spirit and scope of this invention. 
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I ciaijn: 

1. A gas discharge lanp, comprising: 
a base; 

a sealed outer envelope connected to said base; 

a pair of lead-in conductors extending frcm said base into 
said sealed envelope; 

at least one arc tube disposed within said sealed outer 
envelope, each arc tube of said at least one arc tube having a 
respective first lead electrically connected to one lead-in 
conductor of said pair of lead-in conductors arri a respective 
second lead; 

a support frame extending into said sealed outer envelope 
and having a first segment electrically connected to another lead- 
in conductor of said pair of lead-in conductors, and an opposite 
second segment; 

connecting means connected to each second lead for 
effecting a weldless electrical and mechanical interference fit 
between each second lead and said connecting means and for 
preventing axial and radial movement of each second lead relative 
to said connecting means, said connecting means also being 
electrically and mechanically connected to said opposite secord 
segment of said support frame. 

2. A gas discharge lanp as described in claim 1, wherein 
said connecting means comprises a planar surface having a separate 
aperture extending therethrough for each second lead, each second 
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lead extending through a respective separate aperture and each 
separate aperture being dimensioned for effecting said weldless 
electrical and mechanical interference fit and preventing said 
axial and radial movement. 

3. A gas discharge lamp as described in claim 2 wherein 
said connecting means comprises at least one leg extending between 
said planar surface and said opposite second segment of said 
support frame to electrically and mechanically connect said planar 
surface to said opposite second segment. 

4. A gas discharge lamp as described in claim 2 wherein 
each separate aperture comprises at least two opposing surfaces 
facing an axis of each separate aperture, the distance between said 
at least two opposing surfaces being selected for effecting said 
weldless electrical and mechanical interference fit and preventing 
said axial and radial movement 

5. A gas discharge lamp as described in claim 3 wherein 
said opposite second segment of said support frame includes two 
opposing components, and further wherein said at least one leg 
includes a first leg extending between one edge of said planar 
surface and one component of said two opposing components and a 
second leg extending between an opposite second edge of said planar 
surface and an opposite component of said two opposing components. 

6. A gas discharge lamp as described in claim 5 wherein 
said first leg and said second leg is each disposed at an angle of 
about 90° relative to said planar surface. 
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7. A gas discharge lamp as described in claim 5 wherein 
said planar surface is in the shape of a parallelogram having two 
pairs of opposing corners, said first leg extending from one corner 
of a first pair of said two pairs of opposing corners and said 
second leg extending from an opposite corner of said first pair. 

8. A gas discharge lamp as described in claim 7 wherein 
said at least one arc tube includes two arc tubes each having a 
respective first lead and a respective second lead, and further 
wherein a first separate aperture for one second lead is disposed 
in one comer of a second pair of said two pairs of opposing 
corners and a second separate aperture for another second lead is 
disposed in an opposite corner of said second pair. 

9. A gas discharge lamp as described in claim 8 wherein 
said first leg and said second leg is each disposed at an angle of 
about 90° relative to said planar surface. 

10. A gas discharge lamp as described in claim 4 wherein 
each separate aperture comprises two pairs of opposing surfaces, 
Uie distance between all adjacent opposing surfaces being equal. 

11. A gas discharge lamp as described in claim 10 further 
including a respective space between each adjacent surface of said 

opposing surfaces. 

12. A gas discharge lamp as described in claim 2 wherein a 
plurality of slits extend through said planar surface adjacent, each 
respective separate aperture, said slits being oriented radially 
relative to a center of a respective sepaiate aperture. 
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13. A gas discharge lanp as described in claim 2 wherein a 
plurality of slits extend through said planar surface adjacent each 
respective separate aperture, said slits being oriented tangential 
relative to a respective separate aperture. 

14. A gas discharge lanp as described in claim 1 wherein 
said lanp is a high pressure sodium discharge lanp. 

15. A gas discharge lanp, ccnprising; 
a base; 

a sealed envelope connected to said base; 

a pair of lead-in conductors electrically connected to 
said base arri extending into said sealed envelope; 

at least one arc tube disposed wi thin said sealed 
envelope, each arc tube of said at least one arc tube having a 
respective first lead electrically connected to one lead-in 
corriuctor of said pair of lead-in conductors and a respective 
second lead; 

a support frame extending into said sealed envelope and 
having a first leg electrically connected at one end thereof to 
another lead-in conductor of said pair of lead-in conductors and 
electrically and mechanically connected at an opposite other end to 
a second leg at least a portion of which is parallel to said first 
leg; 

connecting means connected to each second lead for 
effecting a weldless electrical ard mechanical interference fit 
between each second lead and said connecting means and for 
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preventing axial and radial movement of each second lead relativeto 
said connecting means, said connecting means also being 
electrically and mechanically connected to said opposite other end 
of said first leg and to said portion of said second leg. 

16. A gas discharge lanp as described in claim 15, wherein 
said connecting means comprises a planar surface having a separate 
aperture extending therethrough for each second lead, each second 
lead exterding through a respective separate aperture and each 
separate aperture being dimensioned for effecting said weldless 
electrical and mechanical interference fit and preventing axial and 

radial movement, 

17. a gas discharge lanp is described in claim 16 wherein 
said connecting means comprises a first segment which extends 
between an edge of said planar surface and said opposite other end 
of said first leg and a second segment which extends between an 
opposite edge of said planar surface and said portion of said 
second leg. 

18. A gas discharge lanp as described in claim 17 wherein 
said at least one arc tube corprises two parallel arc tubes each of 
which has a respective second lead which extends through a 
respective separate aperture. 

19. a gas discharge lamp as described in claim 18 wherein 
each separate aperture comprises two pairs of opposing surfaces, 
the distance between all adjacent opposing surfaces being equal, 
and further including a respective space between each adjacent 
surface of said opposing surfaces. 
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20. A gas discharge lamp as described in claim 19 wherein 
said lamp is a high pressure sodium discharge lamp. 
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